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NATIONAL FOREWORD 

This Indian Standard (Second Revision) which is identical with ISO 2503 : 1 998 Gas welding equipment — 
Pressure regulators for gas cylinders used m welding, cutting and allied processes up to 300 bar' issued by 
the International Organization for Standardization (ISO) was adopted by the Bureau of Indian Standards on 
the recommendation of the Welding General Sectional Committee and approval of the Metallurgical Engineering 
Division Council. 

This standard was ongmally published in 1973 and subsequently revised in 1981. This revision of the 
standard has been taken up to align it with ISO 2503 : 1 998 by adoption, under dual numbering system. 

This standard covers all the important aspects of pressure regulators for gas cylinders including the safety 
aspects. Certain aspects of physical characteristics that is pressure, flow rate and equipment classes for 
different types of industrial gases used are specified very clearly. 

The text of ISO Standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention is 
particularly drawn to the following: 

a) Wherever the words International Standard' appear refernng to this standard, they should be read as 
Indian Standard' 

b) Comma (,) has been used as a decimal marker, while in Indian Standards, the current practice is to 
use a point (.) as the decimal marker. 

BIS Certification Marking clause is given in National Annex A. 

In this adopted standard, reference appears to certain International Standards for which Indian Standards 
also exist. The corresponding Indian Standards which are to be substituted in their places are listed below 
along with their degree of equivalence for the editions indicated: 



Interna tional Standard 

ISO 554 : 1 976 Standard atmospheres 

tor conditioning and'or testing — 
Specifications 



Corresponding Indian Standard 

IS 196 : 1966 Atmospheric conditions 
for testing (revised) 



Degree of Equivalence 
Technically Equivalent 



ISO 3253 1998 Gas welding IS 6016 ■ 2008 Gas welding equipment 

equipment — Hose connections for —Hose connections for equipment for 

equipment for welding cutting and welding, cutting and allied processes 

allied processes {second revision) 



Identical 



ISO 5171 1995 Pressure gauges IS 3624 : 1987 Specificatron for Technically Equivalent 
used in weiding. cutting and allied pressure and vacuum gauges (second 
processes revision) 

The technical committee responsible for the preparation of this standard has reviewed the provisions of the 
following International Standards and has decided that they are acceptable tor use in conjunction with this 
standard. 



( Continued on third cover) 
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Indian Standard 

GAS WELDING EQUIPMENT — PRESSURE 

REGULATORS FOR GAS CYLINDERS USED IN 

WELDING. CUTTING AND ALLIED PROCESSES 

UP TO 300 BAR 

( Second Revision ) 

1 Scope 

This International Standard specifies requirements for single or two-stage pressure regulators for connections lo gas 
cylinders normally used for compressed gases up to 300 bar (30 MPa), for dissolved acetylene, tor liquefied petroleum 
gases (LPG). methylacetylenepropadiene-mixtures (MPS) and cart)on dioxide (CO.) used in welding, cutting and allied 
processes. 

2 Normative references 

The following standards contain provisions which, through reference in this text, constitute provisions of this International 
Standard At the time of publication, the editions indicated were valid All Standards are sut)(ect to revision and parties to 
agreements based on this International Standard are encouraged to investigate the possibility of applying the most recent 
editions of the standards indicated below Memtsers of lEC and ISO maintain registers of currently valid Interriational 
Standards, 

ISO 554 1976, Standard atmospheres tor conditioning and/or testing — Speatications 

ISO 3253 1998. Gas welding equipment — Hose connections tor equipment lor \^elding. cutting and reiated processes 

ISO 5171 1 995, Pressure gauges used in welding, cutting and allied processes 

ISO.TR 7470 1988. Valve outlets lor gas cylinders — List of provisions which are eittter standardised or m use 

ISO 9090 1989. Gas tightness of equipment tor gas welding and allied processes 

ISO 9539 1 988, Materials tar equipment used in gas welding, cutting and allied processes 

3 Definition 

For the purposes of this International Standard, the following definition applies 

3.1 pressure regulator: Device for regulating a generaPy vanable inlet pressure to an as constant as possible outlet 
pressure 



1 1 300 bar relates to maximum cylinder charging pressure at 15 C 
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4 Terminoiogy 

The ,em« re.at,ng .o pressure regulators are g-ven .n the key to figure 1 given in table 1 The diagram o, the pressure 
regulator is an example only. 
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NOTES 

1 Parts 12, 13 and 14 are components of the relief valve 

2 Part 27 IS an outtel valve and its installation is optional, see 6.2 4. 

3 Parts 4a and 4b of tlw cta\Mng are examples and are rwt specified Ottier types of inlet connection pieces are also in use. 

Rgur* 1 — Diagram of a pressure regulator and designation of its components 



Table 1 — List of terms 
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No. 


English 


French 

vis de reglage 
plateau de iviemt>r.in<' 
corps 


German 

Einslellsthiaut>f 
Fededeller 


1 


pressure aJ|usting screw 


2 


spring plate 


3 


body 


Koiper 
Eingarxjsstut/en 


4a 


inlet stem 


raccord d entii-o 


4b 


inlet nut 


ecrou flortant 
raccord d'entree 


Schraubvert>indung 


5 


inlel filter 


tittre d entree 


Eintrittsfiite' 


6 


seating washer 


joint de manomeire 


Manomeleranschiul3 • 
Dichtungsnng 


7 


high-pressure gauge 


manometre haute pression 
lamont! 


Hochdruckmanometer 


8 


pressure regulator valve cap 


bouchon de clapet 


Hegelventiikappe 


9 


pressure regulator valve spring 


resson de ciapet 


Regeiventilteder 


10 


spnng centre 


appui mobile de centrage du 
resson de clapet 


Regelventii • f ederteiler 


11 


pressure regulator valve 


clapet 


Regeiventil 


12 


relief valve cap 


VIS de reglage de la soupape 
de securite 


Einstellschraube des 
Abbiaseventils 


13 


relief valve spring 


ressori de soupape de securite 


Feder tur Abbiasevenfil 


14 


relief valve seat 


clapet de soupape de securite 


Abblaseventiisit7 


15 


low-pressure gauge 


manometre basse pression 

(aval) 


Niederdruckmanometer 


16 




pressure regulator valve seat 


siege 


Regelventiisitz 


17 


pressure regulator valve pin 


poussoir 


Reqeiventilstitt 


18 


diaphragm plate 


plateau d appui du poussoir 


Membrantelier 


19 


diaphragm 


membrane 


Mpmbran 


20 


outlet connection piece 


raccord de sortie 
(mameion filete) 


Abgangsstutren 


21 


union nut 


ecrou de douille 


Uberwurtmutler 


22 


hose tail 


douflle porte-fuyau 


Schlauchtuiie 


23 


diaphragm seal 


)Oint de membrane 


Membranglei'nng 


24 


pressure regulator spnng 


ressort de detente 


Steltteder 


25 


pressure regulator cover 


couvercle 


FederdecKei 


26 


pressure regulator spnng plate 


appui mobile de cenirage du 
ressort de detente 


Stelltederteiler 


27 


outlet valve 


robinet de sor^e 


Absperrventit 
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5 Units 

5.1 Pressure 

The pressures measured are gauge pressures' and are expressed in bar. 

5.2 Flow 

Flow rates are measured in cubfc metres per hour (m'/h) at normal conditions" taking into account the relevant conversion 
coefficient for the gas used (see table 2) 

Table 2 — Conversion coefficient, U 



Test gas 


Conversion coefficient 


air 


oxygen 


nitrogen 


argon 


hydro- 
gen 


helium 


acety- 
lene 


LPG. 

eg. 
propane 


CO, 


air 


1 


0.950 


1,02 


0,851 


3,81 


2,695 


1,05 


0,800 


0,808 


nitrogen 


0.983 


0,930 


1 


0,837 


3,75 


2.65 


1.03 


0,784 


0,792 



Conversion coeffrctent, U. is based on the formula: 



U = 



where 

Xj is ttie specific twet^t of test gas; 
X, IS the specific wet^t of gas used 

5.3 T«mp«ratw« 

Temperatures are measured in degrees Celsius. 



6 liMiufacturing requiraments 

6.1 Matoriiris 

Materials for pressure regUators sha» conform to ttie requirements of ISO 9539. 

6.2 Omign, machMng aiKi assembly 
6^1 Oxygen re^pdaftors 

^^^^^^'^^^Z^* ^ '^^^' ^''^'"^ ^'^ manufactured such that intemal ignition does not occur (see 1 1 .5.3). 
A« components and accessor^s shall be thoroughly cleaned and degreased before assembly, '"^ ^^ 



2) Pressure cxce«<»r»g atmospheric pressure, 

3) Norrnai condtfKjns are yven m ISO 554. 
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6.2.2 Acatytenc regulators 

Regulators for acetylene shall be designed and manufactured so that the outlet pressure shaH not exceed i ,5 bar 

6.2.3 Filter 

A dust filter having an effective cross-section compatible with the discharge shall be mounted within ttw pressure regulator 
upstream o( the pressure regulator valve The fitter shall not be removable wittxxjt ttie use of a tool The filter shall retain 
particles greater than or equal to 0. 1 mm 

6.2.4 Outlet valve 

Pressure regulators can tie fitted with an outlet valve When fitted, the spindle shall be captive 

6.2.5 Pressure adjusting device 

This device shall be designed m such a way that it is not possible for the pressure regulator valve to be held m the open 
position, (or example, as a consequence of the spring being compressed fully (to its solid length) 

If the dimensions of the pressure adiusting screw are such as to prevent the spnng becoming fully compressed then the 
pressure adjusting screw shall be not removable 

Using the adiusting device, it shall not be pijssible to set a pressure at which the relief valve vents 

6.2.6 Relief valve 

6.2.6.1 General 

The fitting of a relief valve is obligatory fr.r all (.ornprtissed gases and carbon dioxide and optional for t PG MPS and 
acetylene 

The minimum discharge Q of the relief valve if fitted sfiall be equal to or greater than the standarr) discharge- Q (see 
tables 3 and 4) for a pressure p defined by tfie expression p„ = 2p . except in the case of acetylene regulators where p,. 
shall be equal to 3 bar for all classes 

With decreasing pressure the relief valve shall close at a prcr.surt; greater than p The relief valve sfiail be. rion adjustable tiy 
the user 

6.2.6.2 Relief valve for compressed gases and carbon dioxide 

The relief valve shall rf-mam gas tight to a pressure at)ove the maximurri outlet pressure achieved wtien the flow is shul off 
for the initial pressure p. The relief valve shall t;<> hn^d in such a way ttiat the gas discharges '.,at(.'iy 

6.2.6.3 Relief valve for acetylene 

The relief valve, if fitted, shall remain gas tight to a pressure abfjve 1 .5 bar it shall be fmed m ',u<;h a way that the gas is not 
discharged towards to the operator 

6.2.6.4 Relief valve for LPG and MPS 

The relief valve, if fitted shall conform to 6 2 6 2 
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6.2.7 Prssftur* gauges 

When fmed externally, pressure gauges shall conform to ISO 5171. If pressure gauges are integral witfi ttie regulator, the 
relevant operatwnal and safety requirements stipulated in ISO 5171 shall apply 

6.2.8 Gas tightness 

Pressure regulators shall be gas tight to the atmosphere and shall conform to the requirements of ISO 9090. 

Pressure regulators shall be internally gas tight, i e. between the high pressure and low pressure parts for all normal 
pressures lor relevant gases The maximal mtemal leakage shall not exceed 0.2 mbar l/min (12 cm'/h). 

6.2.9 Mechanical resistance 

6.2.9.1 Fitness for service 

Pressure regulators shall be designed and constructed in such a way that the application of pressures given in table 6 in the 
high pressure and low pressure chambers does rwt lead to permanent deformation. 

6.2.9.2 Safely 

Pressure regulators shall be designed and constructed so that if the low pressure chamber of the regulator, or intermediate 
chamber tn the case of two-stage regulators, is in direct communication with a full cylinder of gas, for instance If the regulator 
valve IS held in the open position and the outlet connection is closed (by an attached stop valve or a blind plug) the high- 
pressure gas sfiall either be safely retained or vented (see 115 12) 



7 Types of connections 

7.1 inlet connections 

Pressure regulators shall be made in such a way that the inlet connection is compatible with the cylinder valve outlet 
designed for the gas contained (see ISO/TR 7470) The inlet pressure p, specified by the manufacturer, shall be not less 
than the maximum charging pressure (at 1 5 'O permitted tor the cylinder connection 

7.2 Outlet connections 

Threaded outlet connections shall conform to ISO 3253 and comply with ttie following conditions: 

- the outlet connection onentation should preferably pant downwards and away from the cylinder; 

- curved hose tails shall not tie used 

8 Physical characteristics 

The symbols used are gwen »i table 3 
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Symbol 



Table 3 — Symbols us«d 
Explanation 



rated (maximum) inlet pressure 



rated (maximum) outlet pressure 



acetylene outlet pressure used tor calculation ot Risee 1 1 4 4t 



acetylene outlet pressure used tor calculation ot / (see 1 1 4 5) 



upstream pressure for type testing p = 2p ■►I bar (0 1 MPa) 



I stabilized outlet pressure (stabilization after flow ceases) 



the highest or lowest outlet pressure during a test ot determination ot irregularity coetticieni according tt 

114 5 



standard discharge 



maximum discharge 



discharge ot the relief valve 



coefficient of pressure increase upon closure 



irregularity coefficient 



8.1 Pressures 

8.1.1 Rated (maximum) inlet pressure, p- 

Rated (maximum) inlet pressure tor which the pres-sure regulator is designed 

8.1.2 Rated (maximum) outlet pressure, a 

Rated (maximum) downstream pressure tor the standard discharge sf)ecified in the table ot (>qniprnenf classes (see table 4) 

NOTE — This maximum pressure is defined for testing and is above ftie normal operating pressure of the pressure 
regulator 

In the case of acetylene regulators class 2. the standard discharge will t>e measured at p, 

8.1 .3 Stabilized outlet pressure, p^. for acetylene regulators class 2 

For acetylene regulators class 2 the stabilized outlet pressure p, shall rtot exceed 1 .5 bar for all tntet pressures 



8.2 Flow rates 

8.2.1 Maximum discharge. Ou,. 

The maximum discharge of the gas concerned, expressed in (m'h) which the pressure regulator can provide for an 
upstream pressure p, is defined by ttie expression 

p, = 2p- + 1 bar 

This discharge O^, shall be not less than O (see 114 1) 
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8.Z2 StaiMterd discharge, O, 

The standard discharge is given m tabte 4 



8.3 Equipment classes 

Performance is measured at a standard discharge O, related to p,, shown in tabte 4. 

A pressure re^jlator is considered to belong to one of the classes specified in table 4 if its maximum discharge, O^. is not 
less tfian the standard decharge O, of the class concerned 

The values of p, and O, given m table 4 are preferred values, but other values are allowed 

Table 4 — Equipment classes 



Gm 


Class 


Rated (max.) 
inlet pressure 

P, 

bar (10 'MPa) 


Rated (max.) 
outlet pressure 

P, 

bar(IO'IWlPa) 


Standard 
discharge 

m'/h 


oxygen arxl oftier 
compressed gases 
up to 300 bar 

(30 MPa) 




1 

2 
3 

4 
5 


to 300'! 


2 

4 

6 
10 
12,5 
20 


1.5 
5 

15 
30 
40 
50 


dissolved acetylene 


1 
2 


25 


0.8 

< 1,5 


1 

5 2) 


iWPS 




1 


25 3) 


1,5 
4 


1 
5 


LPG 




1 


25") 


1.5 
4 


,5) 
55) 


CO, 




t 


200 '^J 


2 
4 


2 5) 
25) 


1 ) Pressiifp rRljiinq (o ma»imum cylirwler charging pressure at 1 5 "C 

?) Cicrwral reconxnenddlions flow rates greater Itian 1 m% should be avoided 

3) VrfptHif pmssiirp lor MPS At 65 "C This vahie may change depending on componenls of the gas mixture 

4j Vapouf prfisiirp liw pro(tiin(> at 70 *€ 

5) Depeodinq n>in .imbterK condilion'i Ihc i&e ol .1 heater m^iy be necessary to achieve standard discharge wtlh LPG and CO^ 
gases 

6) Pressure lor CO, at /O X at the dUmg tMm al 667 



8.4 Operating characteristics 

8.4.1 Coefficient ol pressure increase upon closure, R 

TNs coetficient is defined tjy 

Por acetylene regulators class 2, p, - p^„. (see table 3) 



tS 6901 : 2009 
ISO 2503:1996 

where p, is the stabilized outlet pressure {stabdizatioo pressure) noted 1 mm after discharge c«ases «*here the aoetyterw 
regulators class 2 have been set to the initial conditions O,, Pj„ for inlet p, 

For standard discharge Q,. the coefficient R of pressure increase upon closure shall t>e less than 0.3 



8.4.2 Irregularity coefficient ; 

This coefficient is defined by: 

Pz 



For acetylene regulators class 2. p^ = p,p (see table 3) 



where p, is the highest or lowest value of the outlet pressure (see figure 2) during a test in whtch the inJet pressure vanes 
from p, to Pj for a flow equal to the standard discharge O. in accordar^ce with table 4 

The limits shall be: - 0,3 < / < + 0.3 





■^ ■" " 


"' 


1^ ^ ^"^^ 


J-. 


1 




' 1 





^« 









^, 




w 

M 

a. 




^^^ j 


u 

D 




t \ 1 






oT 


IV 






1 1 1 



Inlei pressure 



iniet pressure 



P, 



a) With rising characteristic b) With falling cfiaracterittic 

Figure 2 — Typical dynamic expansion curves 

8.4.3 Operating temperature range 

The pressure regulators shall tie capable of operating normally m the temperature range 20 *C to ♦ 60 "C 



9 Marking 

The following information shall be clearly and permanently marked m accordarrce with 1 1 6 on the pressure regulator txjdy or 
cover or on a label permanentfy fixed to the pressure regulator 

- the numt>er of this International Standard, 

- the name or trade mark of ttie manufacturer and'or distntHjtor 

- pressure regulator class or p . O. m accordar>ce with 8 3, 
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- rated inlei pressure, p, , rwminated by the manufacturer (only for oxygen and other compressed gases), 

- gas mierxJed for use (when lf»e full name of the gas cannot be imprinted the symbols shown in table 5 shall be used) 

Table 5 — Code lenefs for gases to be used for marking of pressure regulators 



Type of gas 


Code letter 


acetylene 


A 


oxygen 


O 


hydrogen 


H 


compressed air 


D 


LPG 


P 


MPS 


Y 


natural gas 


M 


COj, nitrogen inert gas 


N 



10 Instructions for use 

The manufacturer supplier or distributor shall supply instructions for use with each pressure regulator, covering at least: 

a) the field of application of the pressure regulator 

b) a descnption of the pressure regulalor and the meaning of the marking. 

c) the safe and correct installation of the pressure regulator: 

dl the commissioning tests that are necessary to guarantee safe and correct installation prior to service. 

e) the use and maintenance of the pressure regulator (intended tor the operator), including hazards and safety 
precautions in the case of oxygen 

1 1 Type test procedure 
11.1 General 

Checking conformity to this International Standard of a regulator of a given type consists of 

- tests 

- checking of docu»T»ents 

Conformity to the requirements of this IntematKjnai Standard can be confirmed by an independent body 

The oxygen .gmtion test (see 1 1 5 3) shall be earned out afte. the 'unct^onai tests (see 1 1 .4) and before the fitness test (see 

NOTE - These tests are apoi.cabie on., -n -eguiators submitted *n, conformity to this International Standard, i e type 
tests, and are not intended as the proq-.imme for nrcducnon testing of all regulators 



10 
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1 1 .2 Test samples and necessary documents 

For the tests the following samples and documents shall be available 

- 3 samples of the pressure regulator (five m the case of oxygen). 

- 1 set of general arrangement drawings with matenal lists. 

- 2 sets of detailed drawings. 

- if necessary a declaration from the manufacturer giving tfie matenal specifications and fitness fof purpose 
The tests shall be carried out with pressure regulators which are m accordartce with the drawings 

1 1 .3 Test conditions 

1 1 .3.1 General characteristics of the test installation 

All the pipelines of the testing installation togettier with thie valve wtwch controls the flow shaH have a passage greater than 
that of the regulator to be tested. 

11.3.2 Type of gas 

Tests shall be carried out with air or nitrogen free from oil and grease in accordance wrth ISO 554. 

Only the ignition test according to 115.3 shall be earned out with oxygen 

In all cases, tests shall be earned out with a gas of maximum motsture content of O.OOS % corresporxjmg to a dew pomt 
of - 48 "C 

1 1 .3.3 Units of measurement and rating test 

Row measurement data shall be expressed In accordance with tt>e spedficatKxra contained m ISO 554 
The tolerance of tfie measunng apparatus shall not exceed ± 3 % of ttte moasunng range 

1 1 .3.4 Pressure measurement 

The test bench shall be constructed in such a way that upstream and downstream pressures can t>e regulated TTw 
equipment may be operated t>y remote control. 

The gas supply for tt>e rated (maximum) inlet pressure p, and for pressure p, shall htave sufficient caf>mdft)f for itm duration of 
the test 

Gauges of class 1 or better shall t>e used for Ihe pressure measurement. In such cases, the pressure gauges on tfw 
regulators can t>e included m the testing. 

1 1 .4 Functionai tests 

11.4.1 General 

An example of ttie test apparatus used for trie measiBement of the max»num discharge. Q^. is shown in figure 3 The 
pressure regulator may t>e supplied via a butler cyiaider. The upstream presses p, (see 8.2 1) is held constant by means of 
an auxiliary regulator or any equivalent device 



11 
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1 Gas supply 

2 Auxiliary regulator 

3 Calibrated gauges 

4 Valve for regulation 

5 Flowmeter 



6 Thermometer for measurement of the gas temperature 

7 Regulator (sample) 

8 Adiusting screw 

9 Buffer cylinder 



Figure 3 — Example for the measurement of the maximum discharge, Q„a. 

1 1 .4 J Maximum discharge, QL^, 

The maximum discharge, O^ . shall be measured as follows 

1 1.4 J. 1 klaximum discfuirge, O^ . excluding acetylene regulators class 2 

The adjusting screw of the regulator sample under test shaii be fully screwed m. and the valve for regulation shall be fully 
opened so that 

- the downstream pressure gauge indicates the rated (maximurrri outlet pressure p . 

- flowmeter indicates the maximum discharge. O^. taking mio :iccount the corrections in 11,33 and table 2 and the 
temperature measured by ttie tfiermometer 

1 1 .4.2.2 Maximum discharge, O^, for acetyler>e regulators class 2 

The adjusting screw of the regulator sample under test shall be fully screwed in. and the valve for regulation shall be fully 
opened The flowmeter indicates ttie maximum discharge, O^,. taking into account the corrections in 1 1 ,3 3 and table 2 and 
fie temperature measured by the thermometer 

NOTE — O,^ defined in 8 2 1 is a conventional value It may be lower than the real How. which the regulator may 
permit under Afferent conditions 



11.4^ ^andard dncharga. O, 

^ standard disctiarge, O,, sfiaH be obtained using the following settings 
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1 1 .4.3.1 Standard discharge, O, , excluding acetylene regulators class 2 

The adjusting screw of the regulator sample under test and the valve for regulation shall be set to achieve p,, O, at p, inlet 

1 1 .4.3.2 Standard discharge, O,. for acetylene regulators class 2 

The adjusting screw of the regulator sample under test shall be fully screwed m. arxJ the valve for regula^on shall tie opened 
to achieve O, at p, and the corresponding outlet pressure measured This pressure shall be referred to as p^, 

11.4.4 Coefficient of pressure increase upon closure, R 

With ttTe regulator set to standard discharge conditions (see 114 3) proceed as follows 

- stop the flow by using the valve for regulation; 

- after 1 min record the stabilization pressure p,; 

- deterrriine the value of R (see 8.4 1 ). 

1 1 .4.5 Irregularity coefficient, / 

For tfie determination of the irregularity coefficient, /. (see 8 4 2) a dynamic expansion curve is plotted This curve indicates 
tfie downstream pressure as a function of the upstream pressure During this lest Ifie upstream pressure vanes from Xt\e 
rated (maximum) inlet pressure p, to pressure p,. 

An example of tfie test apparatus is shown in figure 4 




Key 

1 Auxiliary gas cylinder 

2 Calibrated gauges or recording equipmenf 

3 Valve for regulation 

4 Flowmeter 



5 Thermometer for measurement of trm gas temperature 

6 Regulator (sample) 

7 Adfusling screw 

8 Primary gas cyfcnder 



Figure 4 — Exan^>le for the measurenwnt of ttte dynamic ei^Mnsion curves 
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The preasufe regUatw is equipped with two cabbrated pfessure gauges, preferably recording gauges'*. The regulator is 
supplied by two gas cylinders, where at any given time only one cylirxJer is in operation. Both cylinders are filled with test gas 
under the rated (maximum) inlet pressure p, The pressure regulator drecharge is controlled by a flowmeter. 

1 1 .4.5. 1 PT«-last acMng* excluding acetylene regulator* class 2 

The ad)ust»ig screw of the regulator sample under test and the valve for regulation shall be set to achieve p,, O, at p, inlet. 

11.4.5.2 Pre-test settings (or acetylene regulators class 2 

The adiusting screw of the regulator sample under test shall be fully screwed in and inlet pressure p, shiali be ad|usted by 
means of the regulator valve to achieve O,. the resulting outlet pressure shall be measured and referred to as p^ . 

11.4.5.3 Tests 

Without changing the preceding setting, the cylinder valve of the auxiliary cylinder shall be dosed and that of the primary 
cylinder shall tie opened. At this time, the values of ttne upstream and downstream pressures are recorded. The capacity of 
the primary cylinder shall be sufficient for a test penod of at least 1 5 mm 

However, if the pretest settings can be achieved in less than 30 s and the auxiliary cylinder has sufficient capacity, the test 
can be carried out wittiout switching to the pnmary cylinder 

11.4.5.4 Results 

Dunng this test there shall tie no evidence of oscillation or sticking of the pressure regulator and there shall be a smooth 
regulator dynamic expansion curve, either rising to a maximum (see figure 2a) or falling (see figure 2b). 

The pressure p, for ttne irregularity coetficie.it /. is the highest or lowest value of the outlet pressure dunng the test in which 
the inlet pressure vanes from p, to p, 

Determine the value of / (see 8 4 2) 

11.5 Mechanical teats 

WARN04G — Precautions shall t>« taken to protect test personnel. 

11.5.1 Internal pressure tests 

11.5.1.1 Htnesstest 

For this test (see 6 2 9 t) the relief valve, diaphragm and pressure gauges shall be replaced by blind plugs The low and high 
pressure cfiambers shall be hydraulically pressunzed lor 5 mm After the test, check that there is no permanent deformation 
(for example measured by companson) 



The test pressures are given in table 6 



Table 6 — Test pressures 



Gas 


High pressure chambers 


Low pressure chambers 


oxygen and otfier compressed 
gases, p,. up to 20 bar. 
classes 0. 1 . 2. 3. 4 and 5 


1.5 <p 


60 bar (6 MPa) 


acetylene classes i and 2 


300 bar (30 MPa) 


30 bar (3 MPa) 


LPG and MPS classes and I 


CO, classes and 1 


60 bar (6 MPa) 



4) Or any other recorcbrig device which produces ttie dyvamic expansion curve directly 
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11.5.1^ Safety test 

For this test (see 6.2 9.2), the pressure regulator vah/e shaR be held permarwmty open or removed The pressure gauges 
shall be replaced by blind plugs and the outlet blanked oft 

A pneumatic pressure of p, shall be applied to the regulator inlet, through a valve whtch is manualy opened qu>ddy 

If no rupture occurs, the test is satisfactory. 

If rupture occurs, no pieces shall be ejected. Venting of gas tfmxjgh pressure rekef devices, if fitted, is aNovved 

11.5^ Leakage tests 

Gas tightness to the atmosphere shall be tested in accordance with ISO 9090 
Gas tightness of the regulator valve assembly: 

a) The gas tightness of the regulator valve seat is tested at the maximum inlet pressure p, for 5 mtn The regulator valve 
shall be closed (pressure adjusting screw completely unscrewed) and tfie outlet open An escape of gas of 0.2 mtjar t'min 
(12 cm^/h) is allowed 

b) The gas tightness of the regulator valve is also tested with the outlet dosed and the pressure m the tow pressure 
chamber adjusted to the value p, with the pressure adjusting screw The value ot p. shall be constant during ttie test 
penod of 5 mm 

Both tests shall be repeated with the critical test pressure p, 

11.5.3 Ignition test (oxygen pressure regulators) 

Three samples of the oxygen pressure regulator shall be exposed, through their inlets to pressure shocks from industrial 
oxygen (minimum 99,5 °o purity, hydrocarbons -^ 0,001 °o) The test system (see ligure 5) shall be provided with equipment 
for preheating the oxygen, an oxygen vessel and a quick opening valve Figure 5 gives an exampio of test berx:h 

DimantKjns in rroMima^rM 




Key 

1 Oxygen supply 

2 Inlet valve 

3 Oxygen vessel with preheating device 
(eg water bath, electric heating) 

4 Quick opening vatvo 

5 Outlet valve 



6 Connectioo tube 

7 Test sample pressure regulator 

P Pressure trans*icer on tf>e oxygen vessel 
P^ Pressure transducer on the outlet valve 
T TTiermoelemen! 
A Measuring poir-t 



Figure 5 — Test twnch tor ignition test 
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The «me recM^.1 K, .urease me pressure from atmospheric to the test pressure shall t. (20_o ) ms. measured at point A 
prkx tt> the test (see figure 5). 

27^00, »nwa«i™ The »s. p^sswe sW h a. c»«.s. be 1 i X p, al a len,pe«lu,e =1 (60 ± 3) C. 



Each test senes 



Shan consist o« 20 pressure shocks at intervals of 30 s (see figure 6). 



1 














3 

1 




















Next pr 


1.2 xp, 


/ 




V 


shock 

/ 














Time 




20 ms 


10 s 






>3s 










30 s 







Figure 6 — Test interval 

Each pressure shock is applied for 10 s After each pressure shock, the pressure regulator is brought back to atmospheric 
pressure. This shad not be done by adjusting the regulator, but by operating an upstream outlet valve. Between each 
pressure shock, atmospheric pressure shall be held for at least 3 s. 

During a test senes, the mlet pressure (test pressure) shall not decrease by more than 3 %. 

The tests shall be earned out under the loHowmg conditions: 

a) wrtti ttie regulator valve in ttie fully opened position and outlet closed; 

b) with ttTe regulator valve m the fully closed position. 

The regulator shall not bum out dunng the test. After the tests have been completed, the three test samples shall be 
dismantled and all internal parts and surfaces inspected Internal damage and evidence of burning are not acceptable. 

11.5.4 Relief valve 

For (he test, the regulator valve shall be fully opened or removed. The outlet of the regulator shall be blanked off. An 
increasing pressure is applied through the inlet up to pressure given In 6.2.6. At this pressure, the relief valve shall be 
leak -tight The pressure shall then be increased to the opening pressure of the relief valve which shall then be noted. The 
pressure shall be increased to the pressure p^ = 2p,. At this pressure, the discharge O of the relief valve shall be 
measured (see 6 2 6) "" 

11 .6 Test for dunritMlity of markings 

Markings shall be nibbed by hand, without undue pressure, first for 15 s with a cloth soaked with distilled water, then for 15 s 
with a Cloth soaked wrth petroleum spint Ubels, ,f used as markings, shall be adhesive over the whole attachment surface. 

After the test. tf>e marking shaft remain legible. 
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NATIONAL ANNEX A 

( National Foreword ) 

A-1 BIS CERTIFICATION MARKING 

The products may also be marked with the Standard Mark. 

A-1.1 The use of the Standard Mark is governed by the provisions of the Bureau ot Indian Standards 
Act, 1986 and the Rules and Regulations made thereunder. The details of conditions under which the 
licence for the use of the Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 
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Bureau of Indian Standards 

BiS ib a stcitutory institution estabtished under the Bureau of Indian Standards Ac'. 1986 to pronij^-- 
harmomous development of the activities ot standardization, marking and quality certification ot 
goods aid attending to connected matters m the country. 

Copyright 

BIS has the copyright of all its publications. No part of the these publications may be reproduced in 
any form without the prior permission in writing of BIS This does not preclude the free use, m the 
course of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations Enquiries relating to copyright be addressed to the Director (Publications), BIS 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are 
also reviewed periodically; a standard alongwith amendments is reaffirmed when such review indicates 
that no changes are needed; if the review indicates that changes are needed, it is taken up for revision. 
Users of Indian Standards should ascertain that they are in possession of the latest amendments or 
edition by referring to the latest issue of 'BIS Catalogue' and 'Standards: Monthly Additions'. 

This Indian Standard has been developed from Doc: No. MTD 1 1 (4740). 
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